The superior vena cava (SVC) is known to be a potential source of focal atrial tachycardias. Not uncommonly these tachycardias trigger atrial fibrillation or flutter. Focal ablation is safe and effective in eliminating arrhythmogenic foci within the SVC. We present the case of a patient with focal atrial tachycardia arising from the SVC. During presumably focal ablation inadvertent electrical isolation of the SVC from the right atrium was achieved, with restoration of sinus rhythm in the atria and persistence of the tachycardia within the SVC.
INTRODUCTION
Sources of atrial tachycardia can be located at different sites in both atria. Some ectopic foci in the superior and the inferior caval veins can trigger arrhythmias like atrial fibrillation and atrial flutter. Radiofrequency (RF) catheter ablation is safe and highly effective in eliminating such electrical foci, thus preventing recurrences of atrial fibrillation and atrial flutter [1] [2] [3] [4] . The usual approach is to target directly the focus of the tachycardia.
CASE REPORT
The case is presented of a 60-year-old male patient with recurrent sustained atrial tachycardia and atrial fibrillation. Previous treatment with propafenone and verapamil proved to be ineffective. His previous medical history included arterial hypertension, mild degenerative aortic stenosis, and polycythemia vera. The 12-lead electrocardiogram (ECG) during atrial tachycardia showed narrow QRS complex, and atrioventricular conduction ratio varying from 1:1 to 3:1. The P wave polarity was similar to that in sinus rhythm-negative in leads aVR and V1, isoelectric in lead aVL, and positive in all remaining leads. The P wave in sinus rhythm was biphasic with initial positive deflection in lead V1. Noteworthy, the P wave in all leads was narrow-based during tachycardia ( Figure 1A) . Electrophysiological study was done using 20-polar halo catheter deployed in the right atrium around the tricuspid annulus, 4-polar catheters over the His bundle area and in the right ventricle, and 6-polar catheter in the coronary sinus. Mapping and ablation were performed using 4-mm-tipped RF ablation catheter. The clinical tachycardia was reproducibly induced with incremental and programmed atrial pacing. The earliest atrial activation during tachycardia (50 ms ahead of the P wave on the surface ECG) was found to be in the superior vena cava (SVC) close to the anteroseptal part of the atriocaval junction. Entrainment from the cavo-tricuspid isthmus gave very long post-pacing interval. Entrainment within the SVC did not alter the activation sequence and demonstrated post-pacing interval only 9 milliseconds longer than the tachycardia cycle length ( Figure 1B ). RF energy in temperature-controlled mode at a power of 25 Watts and maximum temperature of 52˚C was delivered within the SVC targeting the earliest discrete local potential preceding the earliest atrial potential, recorded by the halo-catheter. After 14 RF applications caval-atrial block 2:1 ensued, so as the atrial rate decreased, but the tachycardia did not stop (Figure 2A) . The next 4 RF applications resulted in restoration of sinus rhythm in both atria, yet the tachycardia was still ongoing in the SVC (Figure 2B) , thus showing electrical disconnection of the SVC from the right atrium. Two more RF applications terminated the tachycardia itself. Reversal of the activation sequence ensued, with the SVC potential appearing now late after the right atrial potential in a 1:1 fashion ( Figure 3A) . Pacing the proximal coronary sinus showed 2:1 atrial-caval block ( Figure 3A) . Two more RF applications lead to disappearance of the SVC potential ( Figure 3B) . After the ablation neither atrial tachycardia nor atrial fibrillation could be induced by rapid burst and programmed atrial stimulation with up to three extrastimuli even during hexoprenaline infusion. Six months later the patient was arrhythmia free off antiarrhythmic drugs. In our case as in others [1] the ECG was suggestive of an origin in the upper part of the right atrium that was later confirmed by the intracardiac activation sequence. The narrow-based P wave is compatible with septal location of the originating focus, where the activation front excites both atria simultaneously and therefore more rapidly. In our case the breakthrough from the SVC to the right atrium was located anteroseptally which explains the ECG characteristics of the P wave. In contrast to previous publications the tachycardia cycle length in our case was rather regular, varied within narrower limits and did not exceed an upper heart rate of approximately 200 bpm. Interestingly, in previous reports pacing maneuvers were either not performed or not successful at inducing or elucidating the arrhythmia mechanism [1,2,4]. We were able to show reproducible induction of the clinical tachycardia by pacing that reliably excludes automatic mechanism. Entrainment pacing response is in favor of reentrant mechanism [7] . Atrial tachycardia can be linked to other paroxysmal arrhythmias that can be prevented by RF ablation of the focus of tachycardia [1, 2, 4] . Isolation of the focal source is also possible as shown in our case. This made possible the temporary coexistence of two heart rhythms at the same time-the normal sinus rhythm and the atrial tachycardia. Irrespective of the successful restoration of sinus rhythm and subsequent termination of the tachycardia within the SVC we were not able initially to completely dissociate the SVC potential from the right atrial electrical activity. Hence, we persisted and were able to achieve complete atrial-caval block as shown by SVC potential elimination. Our findings further confirm the existence of a conduction pathway between the essentially extracardiac site of origin of the tachycardia and the right atrium.
